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ABSTRACT 

This Study artemp$ed to explain the fijidings ol 
classical studies about young' children '^ cl abiXity; 
namely that young children: Tl) categorize on the basis of perceptual 
or concrete properties, (2) classify in a ^inear , nonhierarchicfcl 
manner,^ and (3l Hise inconsistelit cr 
st^^dy further proposed ±hat children's ciassifi^ 

function of _the^knoviedge that they have and the representation that 
the knowledge takes. Two study approaches were used. Firsts grou^ of 
seven-year-olds was divided into expert and novice groups based oh- 
the children *^ knowledge a^out dinosaurs. Both groups wer2 asked to * 
sort 20 dinosaur pictures ii^to as many -groups as they wished. Results 
indicated that when knowledge. was available^ as was the ease with the 

, expert children, they coiild classifiy hierarchically. at the ^ 
superbrdihate levels The novice children tended to classify at the 
basic levels relying primarily oii percejptual features # The results 
suggested' that_the_ expert children 'I ability to classify at the ^ 
superordiliate level was due to t)\e fact that their knowledge was 

' already organized in such a way as tio permit, retrieval ot this 
organization. The second study approach involved single, 

.within-subject designs applied to four aiid five-year-olds. Results of 

these dembtistrations indicated that ^1) young children's _ ^ 

representations may be hierarchical; and consistent but fliil to match 
the canonical form that the^experimenter expects and (2) that young 

children may be inconsistent in their sorting criteria for an ^ 

unfagiiliar set bf^ob^ects but bavpry consistent in their sorting 
criteria for a familiar set .of objects. <CRH) 
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nim paper proposes that young ^iidren*8 insbili^ to \ 
categorise in a taxpncinic or class ihclusioh Miiher is 1 function _ \ 
of (A) their available knowledge and (B) ^^e^epreaentation of that 
knowledge* Yoonq children* i failure is not nscessarily^ (C) a _ 
problem of eccesi (see Gelmah« 1978 for avreylw)« hbr (D) the lac^ 
of a hierkjfchicaj. representitlbn (Harris, 1^ 

of a parttcdla]^ classification skill (Inhelder and Piaget^ 1964). 

__ _ _ __ _ • 

The standard Torm^t ^br the task wder disc^ssio^ 
referred to as classif lc^tion# other^ times as categorisation or 
sortings usually involved. the presehtatibh of -20 br so cards with 

pictures of items that fall into 4 or 5 cateforiM. ^or m^mplmt 

it is expected that pictures of chair^^ table and couch; would be_ 
sorted into the Furniture category, and piq^ures bf dbg, bat^ahd 
hbrse would be sorted into the Aniirial catefory, and Bo on. Th# - 
clas^cal finding from «claBsification« categorization^ and sorting 
tasks are that (1) young children categorize on the basis of l 
perceptual or concrete prbperties (those that are observable^ 
whereas older children categorize on 1 the basis of abstractcipr _ • 
functional features^ those that requixe ah inference bfSOTie kind; 
(2) younger children's categbrizatibnf are linear, shallow^ and 
tion^hierarchical, whereas older^ children's sortings are mote _ 
vhierarchicaif and (3) young children, use ihcbhsistent criteria Tbr 
the categorization Whereas blder children are^ eonBi8tent# Tt|QB^ ^ 
younger children are more likely to classify cat and couch together 
because cat often sits on a couch^ or they might categbrize >x>r8e 
and talkie together because they are both brown* 

TPhe intention of this research is to understand the classical 
findings^ and at the same time, fcb attempt tb_provide an 
explanation for their order 6f acquis tttonij?^ i« 
that older children manifes^Aconsistent hi^ abstract 
eategbt-izatibh and ybuhger children exhibit ihcbhsistent, ^ linear,^ 

42^ ^ > 
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and percttptual/ citfgorlZAtlbh. Sp«clflcilly, fyl^enctt Will b§ % 
provided to vtippQTt: th« csserttons that children** c«te9ori;£ation 
but<;Qin6i8 are a functfipn of the knowledge that they have« an<} the 
representation that the knowledge take§# An<S_i^ot heceifarily a " 
function of the/ lack of access^' the lack of hierarchical- 
repre«e«itatibn# nor th^- lacli^f c<»is>etence» 1^ -^eit theie hot ions ^- 
two basic apprbach^i ar^e uied* first, the psrfbrMhce of Mpert* 
and , novice children are eonpared to see how their differences mimid 
differ^cei produced IC^ age* Secondj^ single yithJji^subject <^esignf 

are vised to carefully 'uricbi^er individual children^! . l_ _ _ _ 

^representations, and to ccmpare a single .subject' s perfonMtnces ^ 
uhder two different seimuius conditibfii. ; ' 



Young children's inability to classify in a class*inclusion or 
taxonomic mannir has_of ten_ been attributed" to the lack' bf a skill 
that emerges later i^ develo^eht. Or, in Piagetian tertiihblogiei, 
young "children have not yet developed the intellectual structure 
essential for success" (Thornton^ 1982 )• Hbwever^ Attributing 

c ompe t eh ci e 8 »tb erne r gi hg s true t ur es doe s hot cbhs t i tut e an * 

explanatioh, but tather, is a redescription of^ the 'phenonenon. 
Recently, seribus attonpta have been made tp imderstahd why younger 
children are less 4^Ie ^ categorize in a class-ihclusibh inahner. 
One- explanatioh has centred on the notion;of access. ,Thia notion 
assumes tha£ tM necessary knowledge is ;there^ and takes the 
^|x>rbpriate hierarcHioal r«|>reiehtatioh. Biit for some reaibh, it 
%stii(ot be accessed, "nie aividence for such an ^rg^ent^ jSsrives fron 
studies %4iich presumabrly assess children's semantic repreaentatibnv 
thrbugh "secbhdary" tasks, such ai M ) _askihg young childreh 
specifically to put all the members of a category together (put 
robinmurrow in the BtRO category^ for teample)^ or (2) asking 
chiid^j^P^ verify that A stateneht such is *A robin is a bird" is 
true br hbt, br (3) se^ing if they can aiwribe 

superordinate (BIRD^ term to a^nonsense %fOrd (such as *mibM if 
children are told that .nibs are birds. _ths fact that youhg^ 
childreh can ^b all these %a|ki si^cesifully is 
of thef presenipe of hierarchical class* tnciuston^( or canonical) 
representation > thus tne* inability tb^mhibit_cla8s*ihcluaioh_ 
duriM^e^^^l^icatibh is the r^siilt of IJAited access. claijn 
t^be m^e hfsre is that these secondary tasks assess only 
individ^i l^inKs or pieces of knowledge and not the eacire ^ 
interrelated ^jhovledge structure. Therefore, thepa^ secondary tasks 

ther^ but not accessible for the (^im^ry) task o^ ciaisificatioh. 

A second approach to «piatning yo^ger childr^n^s failure to 
classify taxonomically is to find instances of stiffulus material 
under which they con. Fbr mample,>'^un^ ^ildreh can ahfwer 
class-ihclusibn Questions more Accurately when ' good eBcampljirs of a 
category are used, rather than peripheral or nonrcentrol eKomples 
(Carson and Abrahomsbn^ 1976) . Likewiie, Rbi^h and her associates 
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(1976) hivi ihbWh that yiry young clilldrfn cte^ 

hlerarchlcalti 'whfn th« Mt« of •timuit are taken from the basic 

ieve3t objects (such ai categorizing different variety of chairs \. 

into the CHAIR category), b>it hot %ihen they are taJcen froS the 

i iiperprdi nate leva 1 » ^-Hofjever ^ - Rpich * a result a are entlreiy • „ 

conif stent wt^th the previous classical finaingii Mln^^ 

baaic objects are thbi^ that afe perceptual Ij^^ 

other* ted it is alrea^ teOHn that y^^ eort 

according to perceptual features^ henc^' successful sorting at the 

basic iev^ makii menm9^^ Rbrtpn axid Nirjcmih M480) h«^i provided 

farther evidence that young children c^ 

level categories. on ttte basis of their/ perceptual ainilarities. 

r ■/ - - . ■ 

6 - _ _ __ " _ _ I _ _ ~ " " 

'. In* cbhtrast, tha ihtehtioh here Is to find circm under 
which young children can exhibit conaistentr adult-like^ 

-hierarchical classification, at the-iUperordi level, the firit 
study addrelees this^^tlue^tibh by cmpar tiro^ 
groups of 7-year*oldft. One group of children have a large quantity 
of imowledge ^out dinosaurs jthey ccxild identify by name about 10 
of the 20 dihbsaur pictxjrei that i^ere sho^m to thsm) , and novice 
children had some famtltari^ with ^in^B^u^** *>5t could not * 
identify aiiy- dinosaur correctly tjy^arae.. Each child %ia8 presented 
th^ -set 0t 20 dihbsaur pipturei arid simply asked to sort them into 
as many groups as they wish.^he results very striking i 
Basically, novice children form what I will claim to be basic-level 
categories anj expert children form 8\g>erordlhate^lwel catfgo^ 
What are the bases of these claims? Pi«t^ the <=at^9orte8 formed 
by the novice children are perceptually similar^ based on ap 

; inspection of the visual features bf _ the dihbsaurs. These 
categbries cbrr^: spend to classes such as-the Duckbills, which are 
dinosaurs which Have bills that look like ducks* > or the Horned 
dinosaurs^ with distin^ nbtadble hbrns* Second, the explahatibiis 
given by the children for the groupings suppor^ 
inter|>retation* Samples of their protocols arei 

"they all look alike. Their heads look alik^." 

"They have a^all hands. • .And their skin is .rough." 

> "They have the same headfi...Xnd they have horns." 

And thirds the findings of Rbsch St al (1976) and Hbrtbn and 

'Markmah M 980 ) would predict thaj novice Children should be able to 
Categorize at* this basic level^with ease. 

. The expert children, on the other ihand,group_them into _ 

abstract categories, usually just in terms of whether th^ are 
plaht-»eaters_ or meat-eaters, and perhaps with th^ addition of one 
?9^f abstract category ^uch as whether^ are aggressive 'or not. 
Samples of their protocols look like the following: 
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"This gr'oap«ji*ts prQtectei^ and harmfat atnosaars that 
_ plar>t eaters*" ^ 

''These-dtnosaTors are ptant-eatersi Th«y ar€n*t hamfal^" 

y ^ - r 

iz \ : "These are the only meat*eate» fiha*^- 

H6nce^ the* prptocpts. suggest ^.t^hat the exprert^ children are_ 
class Ifyln^the dinosaurs not oh the basis of pirceptual features, 
bat Vather^ on the basts off/f onctlonal or abstract #featare6. 
fSirther* support for this inS^itrpretation can 58 obtained by looking 
at the ccnipbs Itlbh of their basic categories, when they are asked 
to 'further subdivide their Initial rather large (superordlnate) 
groups. Whi^ri they do this, they tend to form perceptual groupings> 
itivich like, thi novice .children* For example, wheii the same expert 
child was asked to subdivide his first group, his' explanatldhs new, 
are: 



front of their heads with 

nothing on their backs*" 

'*And the guys with 'hot itiuch bh their heads and lots bh 
their backs and tatlti"j # ^ < 

_ . . ' . . , ' . • . 

_ \ '^^^^ ^^^^ provide evidence Ih iiippart of assertion A, hamely 
that when the ioiow^eage , Is available, as Is the ease In the expert 
children/ they can classify hierarchically at the superordinate 
level. And when the knowledge is not available^ as in the case of 
the novice children, children of the same age *tehd to classify at, 
the basic levels relying predominantly on perceptual features* 
Thus, ' we have mimicked develc^ehtal results with the manipulation 

chiidren*s 'ability to categorize at 'the top-level ;iode is not. 
because they haye available some Inferehdlng skilly 'but rather^ 
that thelr^bw^dge is already or^^ in such a way 

permit a retrieval of this organization* Evidence in support of 
this, argument can be gathered from bur data In whicl^ we initially 
simply asked each child to describe what he sees 1 Picture of a ^ 
dinosaur ft Even in such a simple knowledge^production task# experts 
describe infor^tion that goes beyond the pictxires^ven (Bniner^ ^ 
1957) whereas novices* descrlptlbrm if^re very much bow to the ' 

visual or obeervable properties* Thfs. sug^sts that the 

elicitation of abstract infomation was not the result. of _ 
ihferenclhg, but merely the .retrieval of relevant knowledge i^eh 
the dinosaur picture served a cue* _ 

itio next d^phstratio^^s an attanpt to find evidence in 
^¥PP9r^ 9^_MM^tlbh8 B««-C ahd^* WIf wanted to assess^a chil^^s * 
representation of a familiar domain; such as her classmates* A 
possible canonical class-inclusion representation miftit have 




CLASSMATES at the tbp-hode, P«?>i«PS followed by BOYS and GlRtS «t_^ 
the neoct level « then within each node^ one would get a distinction 
between Mcond-grade bcsys and first-grade bc^s and oo on. (This 

was ah open classrbcin with nixed^grades)^* ^©bing^ w 

discovered that the actoal internal representation of" this 
5-year^oid ^ild looks more llkaf*the 'TOh«natlc dia^^ in 
Figure 2, where the classniatOT ar^^ divided into' SECTIONS ac^ording^ 
to the children's seating arraftgementi we further claim that 
attributes of a child (whether child is male or feznale,^ f irst*^ or 
second-grade) are attached, imdividually to each child node, becauil^S 
this 5-year-6ld could easily verify wtrether. »-given child is a ^py 
or a girl^ ' , 

What evidence do we have that this is t^ft^ominant 
representation that the child has? FirBt> asked to freely ' 

generate ail the classmatesV nines, pauses be 
names, corresponding to the bo^ 

Second, the pauses between the retri^al of names that cross a 

bckihdary are twice as long (6 seconds) ^as p«U3«^ between th^ 

generation of two successive nsftes within a - section* Third, itrhen.. 
we aske^ the child to generate siiibgroups of names> such as all the 
scscohd-grade bc^s^ the sequence of such generation obeyed the 
representation of the seating «?ang^ent> that is, \ ' ^ 

section— by-section. Final when we asked the child to sort the 

classmates'^ names into groupings, she did w into four grou ■ _ 

*?*iD ??^?®MP?5?i?f_^9_^**?- ?9'?"_^r??*5? areasi Hence"^ her sortings 
although not conf oxming to the canonical representatipi) postulated 
in Figure 1, was nevertheless meaningful, hierarchical, eohii stent, 
and accessible* . - 
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Figure ZT The child's actual representation of her classmates* 



The findings ffrbm this d^bhstratibh support assertion B tHat 
not o**ly do we have ^^^concern^ about ^ether the Jaiwled^ 
available^ but lilso whether it takes the canonical form that the 
experimenter expects* Although oiir child's rspresentatidn was hot 

, foxmat# aiid ciesstfication was based on the representation that_^hs 
had* The existence of such a r^resehtatioh also suggests that it 
^^_§^^^^_F9^f i^^^ ^^_P^^f9™_^^ secondary tasks with ease 
within this as well as. the canonical structure* 

r _ _ _ _■ . _ 

The^ext ^embhstratibh prbvidef fbme evidence ta b^ on 
assertion E, iiamely that classif ic-stion is not necessari^j^ a skill 
per se that merges^ but rather i% is a^perfbrmance outccsijfB that is 
a man i f e 8 ta tib h of the kiibwl edge and i ts r epr eie h ta^bn tha^ 1 
Qhild has* .To test this'notion# we examined a single child's 
categorization of a single dmain> dinosaurs/ hut %rtiich ms divid^ 
into two subsets* Briefly, m asked a 4'r/ear^bld cHUd wbb is very 
knowledgeable aboo^ dinosaurs to cateaorize two subsets of 
dinosaurs^ 20 In each siibset* The one siibset of dinosaurs had been 
determined a pribri to be more familiar tha^ -the bther subsets 
although both subsets we^e substanttaHv kHmm him* * 

Th^re8u].t^ show that his categbrizatlbh scheme for ^jli. y«ry 

f amXliar* st^set ikkm identical' to ttose ot the 7^ear<*old'«ippert»'^ 

. 9 
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ne|ittoniKS above ^Ji^^Ll*'* criterion of meat- of plant- % 

pBting)^ and further^ wm ^ry consistent and st^li across the two 
trials, for the lei's familiar sxjteiet^ bh thf other hand, he has an 
ihcdnsiitent set of criteria, vary ts^^froin the diet td_ the habitat, 
to the locomotion. __ The criteria changed froto. trlai-tb-trial and 
Bhowed ho ^ighs orTtabiXity after thr^e trials r ~ 

^ V. ;■_ * 

• Soeh resoits again show that we _ can replicate the classical 
developmental tinging that yquhg_ children use ihcbhsi stent criteria 
in sorting. But '^his time, develb^sntal « 
simulated by ccmparing wpert am novice children. Rajther^ 
dev^iopmental_difference8_ K miiiicked the changes that are 
exhibited by^tlie same child in two iulbiets of a given Remain that^-^ 
differed in the child's famtliarf^ vith ^each, Hehce^ despite the 
f ac^' that the child Was inconsistent and unstable in his sorting 
criteria ih the less familiar subset, he was very able, on the 
other, hand, to exhibit Stable use of consistent criteria in the 
jfiore familiar st^set. Such differential eoxiiingi^perfpmanc^ from 
ihe same child in the same dcmaih suggests that the skill ^ 
nahifested is hot ^ f.uhdmental compete^ ^^^f.^^^^f 
hot in the Child's repertoire^ but rather^ i«*»n attribute of the 
particular representation that the existing kncywledge takes (Chi 
and kbeske, in press ).'^ , ' * :^ 

In sum, w have r^lptTcated] classical fishings in _ _ 
categorij^tioif and sbr'tihg (such as the us^^f^^rceptual featur^ 
ih childreh who have IJjnJ^ted knowledge of a dOT We have «i»o 

tentatively: called into question some of the es^lanatibhs offered 
for a young child's failure to- categorize ih a cla|s-lnclusl^ 
manner, such as the lacH of (1) access, (2) classification skill, - 
or (3) hierarchical ^representation. Finallyr We strortgly suggest 

that the availability of content knowledge, couj^ed wlt^^ 

apprc^riate represehtatibh, can enable « yo™9^htld to exhibit 
cdmpetencies that have previously only been attributed, to older 
children (Gelman^ . 1978) . This implies that: a skill siw^ 
classification, ahd other8_like. J.t, ar^toowledge-derived^ and 
emerge as the necessary donain knowledge and its fepresehtatioh are 
acquired^ * , ' ^ , 
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